The diacetyl or carbamido reaction of Fearon (1939) has been utilized by Ormsby (1942) and by Barker (1944) for the estimation of urea in biological fluids. Archibald (1945) has used the homologue of diacetyl, ot-i8onitrosopropiophenone (the monoxime of benzoyl-acetyl) for a similar method which has the advantage that the colour obtained is red instead of yellow. By analogy with the Barritt (1936) reaction, in which ac-naphthol is used to enhance the colour obtained from creatine and diacetyl in alkaline solution, it was considered* possible similarly to enhance the diacetyl-urea reaction. The observation of Barker (1944) that thymol interfered with this reaction lent support to the hypothesis. Phenols were first tried but produced precipitates. With aromatic amines the colour produced was orange or red and not yellow, whilst diphenylamine and its derivatives produced an intense magenta colour. The reaction with N-phenylanthranilic acid (diphenylamine-2-carboxylic acid) has been studied in detail and adapted for the estimation of urea in blood. EXPERIMENTAL
has been utilized by Ormsby (1942) and by Barker (1944) for the estimation of urea in biological fluids. Archibald (1945) has used the homologue of diacetyl, ot-i8onitrosopropiophenone (the monoxime of benzoyl-acetyl) for a similar method which has the advantage that the colour obtained is red instead of yellow. By analogy with the Barritt (1936) reaction, in which ac-naphthol is used to enhance the colour obtained from creatine and diacetyl in alkaline solution, it was considered* possible similarly to enhance the diacetyl-urea reaction. The observation of Barker (1944) that thymol interfered with this reaction lent support to the hypothesis. Phenols were first tried but produced precipitates. With aromatic amines the colour produced was orange or red and not yellow, whilst diphenylamine and its derivatives produced an intense magenta colour. The reaction with N-phenylanthranilic acid (diphenylamine-2-carboxylic acid) has been studied in detail and adapted for the estimation of urea in blood. EXPERIMENTAL Effect of added sub8tance8 on the carbamido reaction in the absence of added amine. With the diphenylamine derivatives there is only one absorption band in the green, and the intensity is much greater than that of the original yellow colour; in the case of phenylanthranilic acid more colour was obtained with 0-02 mg. of urea than with 0-1 mg. using the diacetyl reaction. Investigation of reaction conditions with phenylanthranilic acid Amount of reagents. Two molecules of phenylanthranilic acid per molecule of urea were required for maximum colour production, and in order to keep the blank as low as possible minimal amounts were used. The diacetyl monoxime and potassium persulphate could be varied within wide limits without alteration of the colour produced; the amounts eventually chosen were those used by Barker (1944) . The concentration of H2SO4 for the condensation could be varied between 9 and 14N without alteration of the intensity of the colour, although the weaker acid solutions were more turbid and the colour faded more rapidly. Here again the conditions of Barker were retained by using 4 ml. of 18 -H,S04.
Time of heating. The reaction appears to reach completion after 10 min. heating in the water bath; no further increase occurs even ifthe heating is continued up to 30 min. (Fig. 2) Development of colour. After the addition of persulphate the colour develops rapidly and reaches a fairly steady value in 10-15 min. (Fig. 3) ; the colour then remains stable for at least 2 hr. The persulphate must be added as quickly as possible after the tubes are removed from the water bath, otherwise colour production is poor. Min. Fig. 3 . Rate of development of colour after the addition of persulphate, in the reaction between urea and diaoetyl in the presence of N-phenylanthranilio acid.
Calibration curve. Calibration curves have been prepared both with the Leifo photometer and the Spekker absorptiometer (Fig. 4) Into a centrifuge tube containing 7*9 ml. of isotonic Na2SO4 pipette 0*1 ml. of blood. Add 1 ml. of 2% ZnSO4 followed by 1 ml. of 0 1 -NaOH, mix and filter. Sufficient ifitrate is obtained to enable the determination to be performed in triplicate if desired. Pipette 2 ml. of the filtrate into a test tube. Into similar tubes pipette 2 ml. of the standards, and, if a photoelectric colorimeter is used, prepare a blank using 2 ml. of water. To each tube add 0-25 ml. of 3% diacetyl monoxime and 0x25 ml. of 0-005 m-phenylanthranilic acid followed by 4 ml. of 18NH2SO4. MIX thoroughly and place in a boiling water bath for 10 min. Remove from the bath and without cooling add at once 0-25 ml. of 1% potassium persulphate. Mix thoroughly and allow the tubes to stand for 15 min. for the colour to develop; when a visual colorimeter is used 10 rmin. suffices. Compare using the Ilford spectrum green filter. For a blood urea over 150 mg./100 ml. it is best to repeat the determination using 1 ml. of the filtrate, although a fairly reliable result can be obtained by diluting with water before comparing.
Procedure for 0-02 ml. 8ample8 Into a centrifuge tube containing 2-5 ml. of isotonic Na2SO4 pipette 0*02 ml. of blood, add 0-2 ml. of 2 % ZnSO4, followed by 0-2 ml. of 01 N-NaOH. Mix and centrifuge. Pipette a 2 ml. sample (equivalent to 0-0137 ml. of blood) into a clean tube, taking precautions to avoid contamination by any of the precipitate, and treat exactly as described for 0-1 ml. samples. The same standards can be used, and the result is multiplied by 1-46 to allow for the extra dilution.
RESULTS
The method has been comparedwith the manometric hypobromite method of Van Slyke & Kugel (1933) , and fairly good agreement has been obtained (Table 1 ). In 80 % of cases the difference between the two methods was less than 3 mg./100 ml. urea, 
SUMMARY
1. When the condensation of urea with diacetyl is carried out in the presence of an aromatic amine a red colour is produced, instead of the usual yellow. With diphenylamine derivatives an intense magenta colour is produced.
2. The reaction with N-phenylanthranilic acid has been studied in detail and a method for the determination of urea in blood has been derived.
3. The estimation can be performed with as little as 0-02 ml. of blood, and results sufficiently accurate for most clinical purposes are obtained.
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